Pipes, Plants, and Platforms- Drilling
Wells, Building Infrastructure

"EN”%’*—TE Westmoreland Cou Rg\{uralas
January 7, 2010 ;‘:'vrv';“f;;;‘a:;'i;;";.gu.edu




This Evening’s Outline:

1. Marcellus Shale Activity

2. Current Gas Trends
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PA Drill Rig Count
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Infrastructure Development

What is it and why do we care?
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Pipeline--# A1 6 O OOOAE E
Compressors- Have to maintain
pressures

Gas Processing Plants

Water -- Availability and Treatment
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Marcellus Shale Activity

USA has about 800,000 producing
oll and gas wells.

Potential for 175,000 225,000
wells.

Rural moving to Urban.
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Marcellus Shale Activity

Leasing

Seismic

Increased Road Traffic

Excavation

Drill Equipment Moving In

Drilling Beging 24/7z lights, sounds, traffic
Deliveriesg pipe, water, sand

Equipment, Water Leave

Maintenance
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Seismic

FACT-BASED INFORMATION

natural gas

Marcellus Education Team 7
www.naturalgas.psu:edu



Seismic

2-D
3-4 trucks
Roadways
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Seismic
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FACT-BASED INFORMATION

natural gas

Marcellus Education Team 4
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Pipelines

The means to profits.
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Natural Gas Movement



http://www.eia.doe.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/transcorr_map.html

Pipelines - Interstate
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Pipelines

No eminent domain on
gathering lines.

FERC for interstate
transmission lines.

ROW agreements.

Placement of lines.
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http://api.ning.com/files/*t1qt*sF3*cFvm3ol*-C5zaw8BYCQG4FW6KArnzSfphQ0firtzb6p64JyAhoZAJjRqnANcNxs-oNMInGcZh6X1zotb7rLLLs/millenium.jpg

Pipeline Projects

Large Marketz Close

New York City Metropolitan area
Proximity to the Marcellus Shale.
. 9#060 AAOEOA Ol OAAC
emissions and improve air quality.

Other East Coast markets
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Pipeline Projects

Proposed pipeline construction for the
Northeastz 888 miles in 2010
$2,241,000,00@ Estimated cost

Two proposed projects across PA

Rockies Express Pipeline Connectors

Corning, NYz 324 miles
York, PAz 250 miles
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Pipeline Infrastructure

RDOAOT AT AT Ofiled ih hd | AN

courthouse

ALimits the use of property afterwards

A/alue of the easement to both parties
f3/lineal ft to $25/ft +

ANidth of easement vs. work space
£80/40 ft vs. 60/80 ft

KCritical to development of well

A_egal Review
A\ddendums to protect unique
concerns
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Pipeline ROW Issues

A A* ~‘.

Use of existing ROW
Valuation of trees

A forester
Soll replacement

Atop soil/subsoill
Impact on crops

A multi-year

Visual Iimpacts
Along-term planning
Atourism
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Gas Processing Facilities

Rex Energy Butler County

$25 million high pressure gathering system and
gas processing plant.
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Compressor Stations

Insurance to make sure ga
flows to market

Onsite vs. Collective
Constructing now, more
planned

Temporary units
Permanent structure

Clean and Green?
Leased land or purchase

natural gas
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http://1.bp.blogspot.com/_TBxKxQbgP5k/SrJ_uos6UGI/AAAAAAAAAMw/doUBehoi8iE/s1600-h/Compression+station+with+separation+unit.jpg

Compressor Stations

O) 1 AOOOOEAI
INn rural area

Landscaping to hide
Noisezlots of HP

Sound mitigation
Traffic

Long-term limited
How manyzshared?
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Very expensive part of the overall
process

New technologies

Many new companies
Weak link in development of industry
Reclaiming supplies

Wastewater
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Water

O7A AOA 11 x AO UA
discharge, and we are recycling
and reusmg 100% of the water In
I OO AT OA 1T PAOAOE]
John Pinkerton

Range Resources CEO
December 2009
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Water — Frac Water Storage

Millions of gals. to frac
Estimated @ 28
million/day at peak
Typical power plant 10
million gals/day

Mainly large
streams/rivers
Limited interest in water
wells
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